SUMMARY A 71-year-old woman with the blue rubber bleb naevus syndrome experienced 4 episodes of self-limiting unilateral exophthalmos. It is suggested that a vascular malformation in the orbit is responsible for this phenomenon. A biopsy sample was taken of one of the cutaneous lesions and studied by light and transmission electron microscopy. The histological appearances are discussed in relation to possible mechanisms causing this periodic exophthalmos.
In 1958 Bean' gave the name 'blue rubber bleb naevus syndrome' to a condition characterised by erectile, bluish naevi of the skin associated with angiomatosis of the gastrointestinal tract. Since this classic description was published several reports have established that other systems may also have such vascular malformations. The lesions have been described in the nasopharynx,2 liver,34 lung,3 pleura,3" heart,5 and central nervous system. 5 Recently a case of ocular involvement has been described, in which lesions were present in the conjunctiva, iris, and retina. 6 We report a case of blue rubber bleb naevus syndrome associated with periodic exophthalmos, comment on this phenomenon, and describe the ultrastructure of one of the cutaenous lesions.
Case report
The patient, a 71-year-old female, presented to the Ophthalmology Department as an emergency with a history of having awakened that morning with a painful left eye. She had also noted that the vision in that eye was impaired.
On examination a marked degree of proptosis was present on the left side. This was measured with a Hertel exophthalmometer; the difference between the 2 sides was 9 mm (right 7 mm, left 16 mm). A complete ptosis was present on the left side. The lids could be opened only passively, with extreme difficulty, over the tense globe to reveal a chemotic conjunctiva. The eye movements on that side were grossly restricted. The corrected visual acuity was 6/9
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in the right eye. An accurate visual acuity was unobtainable in the left eye owing to the ptosis and distressed state of the patient. The pupils were equal in size; however, an afferent pupil defect was present on the left side. Funduscopy revealed some congestion of the left retinal veins. Several lesions on the skin of face and neck were noted. The largest, present on the lobule of her right ear, measured O-5 cm in diameter (Fig. 1) . The lesions consisted of discrete, dark blue, easily compressible swellings of the sudden proptosis. The patient was admitted for investigation. Computerised axial tomography of the orbits was performed. This revealed a high-density intraconal lesion, separated from the posterior surface of the globe by a narrow rim of fat ( Fig. 2) . At 2000 h, some 4 hours after the initial examination, the patient was re-examined. The ptosis was now incomplete and slight horizontal eye movements were now possible. In addition the patient noted that the pain was now less severe. In view of the improving physical signs a conservative approach was adopted, and the patient was treated with analgesics. The following morning both proptosis and ptosis had almost completely disappeared. Measurement of the proptosis revealed a clinically insignificant 2 mm disparity between the 2 sides. Slight diplopia was noted on the extremes of gaze, otherwise the eye movements had returned to normal. The corrected visual acuity in the left eye was now 6/9 part.
At 0400 h on the fourth day of admission the patient was awakened by a recurrence of the severe pain in her left eye. Examination revealed the same clinical picture seen on admission, the left eye was proptosed (the disparity measuring 8 mm), with a complete ptosis and external exophthalmoplegia (Fig. 3, upper) . The patient was again treated only with analgesics. Computerised axial tomography of the orbits, this time with contrast enhancement, was performed later that day. Again the same high density lesion was present in the left orbit. The proptosis resolved over the next 48 hours (Fig. 3, lower) .
On the seventh day after admission computerised axial tomography with enhancement was repeated; it revealed a small residual lesion in close relation to the optic nerve (Fig. 4) . Further investigations, including full blood count, orbital venograms, and carotid angiography, were normal. Attempts to produce the proptosis by bending or straining were unsuccessful. The lesion on the right ear was biopsied under local anaesthesia. The patient remained asymptomatic and was discharged 12 Light microscopy. The lesion from the ear lobule had the configuration of a benign cavernous haemangioma. The endothelial cells were low and attenuated. The stromal septa between the blood spaces varied; some comprised connective tissue, while others contained substantial smooth muscle components (Fig. 5) .
Electron microscopy. The blood spaces were lined by a low pavemented endothelium, showing no exceptional features. The adjacent stroma reflected the picture seen on light microscopy. Fibroblasts and collagen bundles were the sole feature in some areas of the wall, while in other areas of the same blood space recognisable bundles of smooth muscle cells were present (Figs. 6a,b) . Ultrastructurally these cells were more plump than the fibroblasts and contained orderly filaments related to dense bodies, both in the cytoplasm and at the plasma membrane. Abundant micropinocytotic vesicles were present, and a thin investing basement membrane was discernible. Collagen bundles were present adjacent to the smooth muscle cells lying immediately subjacent to the endothelium. 
Discussion
Intermittent proptosis is a rare but well recognised clinical entity. Typically the clinical picture is that of a transient, unilateral proptosis of variable duration lasting from a few seconds to a few days, which may be precipitated by manoeuvres which increase the orbital venous pressure. The commonest cause of this condition is an orbital varix.7 This may be a primary congenital venous malformation or secondary to an arteriovenous shunt.89 The clinical picture presented by the patient in this report differs from the classical description of intermittent proptosis. A fundamental difference is the inability to produce the proptosis by increasing the orbital venous pressure. Furthermore normal orbital angiography and venography would suggest that the lesion is unlikely to be an orbital varix. We feel that the most likely cause for her periodic exophthalmos is the presence of an expansile vascular malformation in her orbit similar in nature to her cutaneous haemangiomas.
The lesion removed from the ear lobule in our patient was a benign cavernous haemangioma. The endothelial cells were attenuated throughout, unlike the cuboidal layer reported by Fine et al.'" and claimed by those authors to be characteristic of the blue rubber bleb lesions. Rice and Fisher3 reported that the dilated channels constituted an endothelial layer only, unlike our case, in which the walls of the blood spaces were composed of fibromuscular tissue, a feature emphasised by Bean' in his original description. The stromal component has received considerable attention, and from publications on these lesions 3 types emerge. Fretzin and Potter2 observed fibrous walls, whereas Walshe et al. " observed muscular elements. Our case conformed most to that described by Fine et al. ' in which both muscular and fibrous components are present. The ultrastructural evidence that we found shows clearly that smooth muscle cells and fibroblasts are applied closely to the endothelial spaces. They thus constitute a specific part of the vascular wall rather than an adjacent stromal component incorporated passively. It is interesting to note that both smooth muscle cells and fibroblasts are in evidence within the wall of the same vascular channel. A similar observation was made in a rather more complex lesion involving the brain. 2 As a result of their studies Rosenblum etal.'2 suggest that the blue rubber bleb lesion may encompass a wide variety of vascular malformation ranging from capillary telangiectasis to arteriovenous malformations.
It has been recognised previously that the cutaneous lesions of the blue rubber bleb naevus syndrome are capable of episodic swelling. Indeed our patient described an intermittent swelling of the lesions on her tongue and buccal mucosa. Episodic pain with or without an increase in size is also a feature of these lesions.'0"' It is of interest to note that the pain associated with these lesions, occurs typically at night. The exact mechanism for the variation in size of the lesions and the production of pain is unknown. Fine et al. ' suggested that the pain is probably caused by contraction of the smooth muscle elements contained in the lesions.
Our studies on the ultrastructure of the cutaneous lesions confirm the presence of smooth muscle cells, closely related to the endothelial lining of the vascular channels. It is possible that segmental contraction of these smooth muscle elements in the distal aspect of the malformation could lead to dilatation of the proximal vascular channels and an increase in size of the lesion, and this mechanism may be responsible for at least the initial increase in size of the lesion. Once fully expanded, the orbital congestion produced would lead to local ischaemia and subsequent relaxation of the smooth muscle elements. An alternative explanation is that the vascular malformation is acting as ball valve, blocking the venous return from the orbit. Rowbottom and Little'4 described a case of haemangioma causing intermittent proptosis by compressing the venous drainage from the orbit at the superior orbital fissure. It is possible that both mechanisms may exist together.
The lesions of the blue rubber bleb naevus syndrome are often described as congenital or occurring in early childhood. However, this may not always be the case. Sakurane etal. '3 describe a case in which the cutaneous lesions developed between the ages of 19 and 23 years. Our patient was quite adamant that her lesions developed in adulthood and were not present in childhood.
